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^ugar diffolved like Salt kills them alfo, if ufed in the 
&me manner, and with that fome dye flat, and Ibme 
dye round. 

Sack will kill them, but not Co fpeedily as the other 
Liquors., If I had had time, I might have fet down 
many more Obfervations of t^is kind, to Ihew the Sen- 
fibility of thefe, and fuch like Ammalcuk. 



IV. The manner of making Steel, and its Tem- 
per j with a Cuefi at the way the Ancients 
ufed to Steel their Fickst for the cutting or hew- 
ing of Porphyry. Commnnicatzd hy Martin 
Lifter, M. D, and S. R» S., 

IN the Phil6rophicarTran(a<aions,Numb. 93. /. 6015'. 
amongft other Dcfidcrata's and Queries, are thefe: 
Ta endeavour to retrieve the Art of Hardning and Tem- 
pering of Steel, for cutting (ff Porphyry , &c. We 
icnow not which way to rough-hew Stones of that un- 

tra^able hardnefs. 

Thofe famous and ftupendious Monuments of Antiqui- 
ty, the /Egyptian ObeKsks are of Forphyry, and moft of 
them curioufly Carved withavaft number of Figures,Qae 
way of Writing of the Ancient Egyptians xThsk Wiu 
nefs the Facility that Nation had of graving in Porphyry i 
a Stone which no Tool will now touch, nor. nothing left 
afed, than Emery or Diamant Powder. 

Mr. Ray aflures us, That all the Obelisks of Rome, that 
are Graven with Hieroglyphicks.are of one and the fame 
kind of Stone, W2. a M'arbleof a mingled Colour, Red 
and White, very hard, and hath not in fo many Ages 
fugered the lead by the Weather. 
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Something there is certainly loft in this Age, as to 
the manner of Steeling of Tools:! fliouMbe glad, if 
by any Conjedure of mine, I could help to extricate and 

retrieve it. 

To this Parpoft, let us firft fee what St^tl k felf is, 
and how made : and then we lliall bed guefs at the ap- 
plying of it, in the making of Tools. 

As for the moderns, there is great abufe in this Ma- 
nufadture, and the Procefles now ufed by moft Nations, 
are fraudulent, and a poifoning of Iron, by certain Mi- 
neral Salts, rather than a true making of Steel. 

The moft Ancient Account, is that which is given us 
by Anfiotle, Meteorologkor. I. 4. c. 6. which yet is 
very oWcure and imperfed. The Paffage is this,- 
Wrought Iron it felf may Be cafi fo^ as to he made Liquid^ 
and to' harden again. And they are wont to make Sieel 
thus ; For the Scoria of Iron fuhfides^ and is purged off 
ly the hot torn. And when it hath Been oft en defiecated 
and made clean^ this is Steel. But this they do not of- 
ten, iecaufe of the much wafi^ and for that it Lofes 
much Weight in fining. But Iron is fo much the more 
excellent, the kfi Excrement it hath. Thus far Ari- 

flotle. 

This Account is a little confufed, and not well under- 
ftood : It is indeed true. That Iron is ftill better, the more 
it \s purged. So in our Furnaces in England; thofe Bars 
which are wrought out of d Loop, taken up out of the 
Finnery Harth, orfecond Forage, are much better Iron 
than thofe which are made in the Bloomary or firft 
Harth, becaufe thofe are more purged of the Drofs, and 
accordingly give double Price. 

AWo^ it is as true, that even wrought Iron may be 
melted as oft as you pleafe. 

Again, Iron, as oft as it is melted and purged, loofeth 
much of its Weight. But after alljIrOn of it felf, how oft 
foever it is purged and refined, it will never become 
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Steel; yet of this To purged, the befl Steel doubtlefs 
may be made. 

And this is the moll favourable Conftrudion that I 
can make of this Pallage of Ariftotle. 

In the next place, we lliall give you the beft account 
how true Steel is made at this Day, u^aving all fraudu- 
lent procefles. The manner is thisj faithfully defcribed 
by Jgrkola (Je reMctaHkay lih. <)?) And to confirm 
to you the Antiquity of it j this way of making S^td 
is by Kireher feid to be now in ufe in tlie Ifland of Ilva. 
a place famous irom a!l Ages, even from the times of 
t\m RoTMHS, for that Metal alone, down to our Days. 

* Make choice of Iron which is apt to melt, and yet 

* hard, and yet wliich may eafily be wrought with the 
^Hammer a- For although Iron, which is made of Vitn=. 

* olick Ore, may melt, yet it is foil, or fragi], or eager^ 

* Let a Parcel of liich Iron be heated red hot, and kt 
' it be cut into fmali Pieces, and then be mixt with that 
^ fort of Stone which eafily melts ,• then fet in the Smiths 
^ Forge or Earth, a Crucible,or Dilh of Crucible Metal, 
'^ a Foot and a half broad,and a Foot deep; fill the Diili 

with good Charcoal,and compafs the Difii about with 
locfe Stones,which may keep in the Mixture of Stone, 
^ and Pieces of Iron put thereon. 

^ As icon as the Coal is throughly kindled, and the 
«Difh is red hot, give theBlaft, and let the Workman 
< put on, by little and little, all the Mixture of Iron and 
6 Stone he purpofes. 

^ When it is melted, let him thruft into the middle of 

* it 3 or 4, or more Pieces of Iron, and boil them there- 

* in 5 or fix Hours, with a fliarp Fire.; and putting in 
*his Rod, ftir often the melted Iron, that the Pieces of 

* Iron may imbibe the fmallerParticlesof the melted Iroo^ 

* which Particles confame and thin the more grofs Parti- 
^ cles of the Iron Pieces • and are, as it were, a Ferment 
^ to them, and make them tender, 

iiet- 
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* Let the Workman now take one of the Pieces out of 
' the Fire, and put it under the great Hammer to be 

* dnwn out ioto Bars, and wrought, and then hot as it is, 

* iorrhwith plunge it into cold Water. 

'Ihus Tempered, let him again Work it upon the 

* Anvil end break it; and. looking upon the Fragments, 

* Ic c him coafider whether it look like Iron in any part 
*of it, or be wholly condenfed, and turned into Steel, 

* Then let the Pieces be all wrought into Bars,* which 

* done, give a freih BlaS: to the Mixture, adding a little 

* frefh Matter to it, in the room of that which had been 

* drunk up by the Pieces of Iron ,• which will refrefli and 
' ftrengthen the remainder,and make yet purer ,the Pieces 

* of Iron again put into the Dilh : every which Piece, let 

* him asfponas it is red hot, beat into a Bar upon the An- 
' vil, and cafl it hot as it is into cold Water, And thus I- 

* ronismade into Steel,,- which is ranch harder and whiter 

* than Iron. 

Being now certain what Steel is, and how it is to be 
diflinguiiht and differs from Iron. In the laft place, we 
will con fider, if yet any thing can be found in the An- 
cients, which may hint to us any defed in our TooJs, 
and how that may be remedied. 

There is but one place that I know of to this purpofe, 
which may give us any fight in our Enquiry j and that 
is in F/hy, (lil. 34. c. 14.) where fpeaking of Iron, he 
iays, Formcum maxima differentia eH : in iis equielem 
Nucleus ferri excoquitur ad indurandum aliter^ alioque 
modo ad denfandas incudes malkorumve roftra. 

From this Pallage it ihould feem , that the Ancients 
had one way to make Steel, and another way to harden 
or temper their Tools, particularly fuch as Picks and 
Anvils.; 

Alfoit ispMn, ThitNuckus Ferri was melted down 
m both. 
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Again, the difference was in tiie Furnaces/ tliU: is, in 
the manner oi ordering of the Iron to be made into 
Steel, or for the fiiperlative hardniog of the Heads and 
fiitts of Tools, and not in the Matter of which they 
, were made ; for both was done by excoding tiiem in 
molten Iro8> 

I fuppofe none will doubt, but by Nuclem Ferrhmnik 
be meant well purged Iron ; tlie fame which Arijiotk 
calls u^yz^a- iJL%v@^ aih\^(B^ : For why eUe Iliould he tell 
us that Wrought Iron it (elf may be made Liquid, (b as 
to harden again ; that is, according to our Phraie, caft 
again into 'Spw-metal, if it was not to explain to us the 
manner of making of Steel ; which yet plainly is his de- 
%n. It remains then, that we ihew the different man- 
ner or ufe of this Liquid Iron; and we have no other 
light in this matter,^ but what two different Phrafes af- 
ford us, viz. ad indurandam Ackm^ and that of ad den* 
Jandos incudes malleorumve roftra. 

The firft difference then, in my Opinion, is to be un- 
derftood, of making Steel Bairlic ; which they did pro- 
bably after the Precept above delivered; that is, not 
only boil the Iron in its. own Sow metal ^ or Liquid Iron, 
but hammer it alfo, and after quench it irl cold Wa* 
ter. 

And this Opinion thoie other Words of Vliny m the 
next Chapter favour, iF(?r^/>^ accenfum i^ni^ nifi duretut 
i^iiiuSy corrumpitur: And again, aquarum fumma diffe- 
rentiaefl^, cut fuhinde cmdens immergitur. And this way 
was fufficient for Sword-Blades, and Knives, Razours, 
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The other difference is in the Steeling their Tools : 
that is, they boiled their T(3oIs in Sow-metal, to flich a 
degree of Hardnefs or Temper, as was requifife, and 
did not afterwards hammer them. And^ this U^ms to 
be implied in the Phraie Denfare, for indeed, aitho' 
it generaiiy be faid^ that Iron is purged and refined for 

X s tlie 
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the making of Steel, yet according to the laft and tm- 
eft ProceCs, the matter is plainly otherwifej for Iron 
this way made into Steel, becomes a kind of Ele^tum^ 
and is filled with an exceeding brittle and hard Body of 
its own Nature ; Iron being Ipungy and not clofe; for 
which purpofe the refore, the Wor J ^(?»/^r(f is by Pliny 
aptly and elegantly ufed. And this way was ufed when 
the flrongeft temper and hardnefs was required ,• as to 
Picks znd Anvils. 

There might be divers reafons given for this, laft 
ufage • as firft, that there is fair greater eafe in work- 
ing Iron, than Steel into any Figure, that being far foft- 
er and more dud:ible and loofe. 

Again, it is certain, and the Ancients in the paflige 
laft qubfed do teftifie as much, that Iron by ignition is 
fpoilt or corrupted, fo that the oftrier it is purged, tho' 
it were Steel it would the more relent. Whence know*- 
ing well, that in making their Tools out of Steel, they 
could not but confiderably loofe it and abate of their temp- 
er ,• they therefore firft fhaped thejn, and then gave them 
a^ftrong Body of.SfecI and Temper together, and ft> 
had nothing eMe to do but to finiih them on the Grind- 
ftone and Hone , tolet the point or edge. 



V, The Defcriptiom of certain SIhUs fmnd m 
the Eaft IndieS) Communicated by Mr. Witzen 
to Dr. iJrtcrj and By him to the Publifher ^ 
with fome Remarks of his own. 

S / i?, 

I Here fent you inclofed an Account of certain Shells 
and their Figures, which I received from Mr. PFitzm^ 
formerly Ambairadour here from the States of Holland^ 

and 



